Actinic DNA damage and the pathogenesis of cutaneous malignant melanoma.
The near epidemic of melanoma and non-melanoma skin cancer in the United States and certain other industrialized nations is attributable to cutaneous exposure to sunlight more than to any other factor. Chronic exposure to UV irradiation and a high total cumulative dose may be less deleterious than are periodic bursts of large amounts of sun exposure leading to severe sunburn. Such an exposure pattern is characteristic of individuals such as office workers whose outdoor activities are irregular rather than daily, as with farmers or fisherman. Although UV irradiation is injurious to many cellular elements, the mechanisms underlying UV-mediated skin cancer are thought to be most likely related to DNA damage to cutaneous cells. Various types of UV-induced DNA damage have been identified, and they differ in biologic significance. Damage which is apt to be most cytotoxic is probably less effective as an inducer of skin cancer than is more subtle damage, which is tolerated but can initiate malignant transformation. Repair of DNA damage involves specific cellular activities which vary in their effectiveness in restoring cutaneous cell function to normal. Other biologic effects of UV irradiation may contribute to the development of skin cancer through effects on such defenses as pigmentation and the immune response. Sun-induced damage to DNA, however, is apparently necessary. Biologic consequences of dangerous environmental exposure to UV irradiation can be modulated by changes in life-style, the depth of the ozone layer, use of sunscreens, and possibly by hormones or their synthetic analogs.